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Summary of s i g n i f i c a n t  accomplishments of t h e  PL.480 
P r o j e c t  01-062-1 " P h y s i o l o g i c a l  Role of B a c t e r i a l  Ribonucleases"  

i) 
(M.W.20,000) a s  judged by polyacry lamide  g e l  e l e c t r o p h o r e s i s .  
have been  s t u d i e d .  RNase I1 has  a l s o  been e x t e n s i v e l y  p u r i f i e d .  RNase I11 
h a s  been o b t a i n e d  p r a c t i c a l l y  i n  homogeneous s t a t e  (M.W.44,OOO). 

ii) A s i n g l e  s t e p  procedure  of s e p a r a t i o n  of RNases I, I1 and 111 p r e s e n t  i n  
t h e  e x t r a c t  o f  2. typhimurium h a s  been developed .  The d i f f e r e n t  a f f i n i t i e s  of  
RNases w i t h  t h e  ribosomes and DEAE-cellulose have been  u t i l i z e d  f o r  t h e  purpose.  

iii) A method of  p r e p a r a t i o n  of  r ibosomes w i t h o u t  t h e  h e l p  of  u l t r a c e n t r i f u g e  
h a s  been developed.  This  i n v o l v e s  ammonium s u l p h a t e  f r a c t i o n a t i o n ,  g e l  
f i l t r a t i o n  through G-100 column and DEAE-cellulose chromatography. 

i v )  A RNase I minus mutant  (MB24) of 2. typhimurium has  been  i s o l a t e d  by 
t r e a t m e n t  of t h e  w i l d  s t r a i n  LT2 w i t h  n i t r o s o g u a n i d i n e .  The mutant  has  been  
of  g r e a t  h e l p  i n  f u r t h e r a n c e  of  t h e  work under t h e  p r o j e c t .  

v) Mechanism o f  a s s o c i a t i o n  o f  RNases, e s p e c i a l l y  of  RNase I w i t n  t h e  ribosomes 
and t h e i r  s u b u n i t s ,  has  been e x t e n s i v e l y  s t u d i e d .  RNase I s p e c i f i c a l l y  a s s o c i a t e s  
w i t h  t h e  30s s u b u n i t  of 70s ribosomes and one 70s s u b u n i t  b i n d s  w i t h  approximate ly  
3 molecules  of  enzyme. Mg*-dependent i n h i b i t  i o n  of RNase I ca t a l y s e d  h y d r o l y s i s  
of  p o l y r i b o n u c l e o t i d e s  by 70s r ibosomes and 30s s u b u n i t  h a s  been u t i l i z e d  f o r  
b i n d i n g  s t u d i e s .  Gradual  removal o f  p r o t e i n s  from 70s ribosome by s a l t  t r e a t m e n t  
l e a d s  t o  g r a d u a l  l o s s  of  i t s  i n h i b i t o r y  c a p a c i t y .  I n h i b i t o r y  c a p a c i t y  i s  r e s t o r e d  
by t h e  r e c o n s t i t u t i o n  of t h e  ribosomes from t h e  s a l t - t r e a t e d  p a r t i c l e s  and t h e  
p r o t e i n s  d e t a c h e d .  91, tLc b a s i s  01 these r e s u l t s  a s inplc  ,.-say n e t h o d  h a s  been 
developed f o r  f o l l o w i n g  t h e  e x t r a c t i o n  o f  p r o t e i n s  from t h e  ribosomes and t h e  
r e c o n s t i t u t i o n  of t h e  ribosomes from t h e  s a l t - t r e a t e d  p a r t i c l e s  and t h e  
de tached  pro  t e  i n s .  

v i )  Unl ike  70s r ibosomes and 30s s u b u n i t s ,  t h e  l a r g e r  s u b u n i t s  (50s) a r e  
a t t a c k e d  by RNase I even i n  presence  of h i g h  c o n c e n t r a t i o n  of Mg*. 
r ibosomes a s  w e l l  a s  30s s u b u n i t s  a r e  a l s o  amenable t o  t h e  a t t a c k  of RNase I 
provided t h e  enzyme i s  added i n  e x c e s s  of what i s  m a d e - - l a t e n t  by 30s s u b u n i t s .  
Unlike 2. typhimurium and E. c o l i  r ibosomes and t h e i r  s u b u n i t s ,  L. p l a n t a r u m  
ribosomes and t h e i r  s u b u n i t s  a r e  r e a d i l y  a t t a c k e d  by t h e  enzyme i n  p r e s e n c e  of 
even l i m i t i n g  amoupt of RNase I and h i g h  c o n c e n t r a t i o n  of Mg*. 
of  r ibosomal  c o n f i g u r a t i o n  i s  a l s o  emphasized by t h e  o b s e r v a t i o n  t h a t  s t r e p t o m y c i n  
p r o t e c t s  E. c o l i  70s r ibosomes and 30s s u b u n i t s  ( b u t  n o t  l a r g e r  s u b u n i t s )  
a g a i n s t  t h e  a t t a c k  of RNase I a t  low Mg* c o n c e n t r a t i o n  and t h e  number of enzyme 
molecules  bound t o  30s s u b u n i t  i s  i n c r e a s e d  t h r e e  f o l d  i n  presence  of 
s t r e p t o m y c i n .  

RNase I of Salmonel la  typhimurium has  been p u r i f i e d  t o  homogeneous s t a t e  
I t s  p r o p e r t i e s  

However, 70s 

The importance 


